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VARIATION 


Q.l Define following ternis. 

(i) Ratio; (L.B 2008,2009) 
Ans: Ratio is a relation between two 
quantities of the same kind and having 
same units. The ratio tells that what 
part one quantity of another or how 
much time one quantity is of another. 
The ratio between two quantities a and 
b is denoted as a ; b and is defîned as: 

a : b =— =a+b a, b * 0. 
b 

(ii) Proportion: (L.B 2009) 

The statement of equality between two 
ratios a : b and c : d is called a 
proportion for the four quantities a, b, c 
and d, in general , it is written as: 

a : b :: c : d. 
a _ c 
b ” d 
ad = bc 

Product of extremes = Product of 
means 

(iii) Types of variations: 

(L.B 2009, 2010) 

Variation are of two types. 

(i) Direct Variation (ii) Inverse 
variation 

(iv) Direct Variation: 

(L.B 2009, 2010) 


A relation between two quantities such 
that an increase in one quantity causes 
an increase in other quantity or a 
decrease in one quantity causes a 
decrease in the other quantity in the 
same ratio is called direct 
variation. If two quantities x and y 
vary directly, then 
y a x 
y = kx 

y =k 


X 



(i) work and days 

(ii) température and volume 

(iii) weight and mass of a body 

(iv) circumference and radius of a 
circle. 

(y) Inverse variation: 

(L.B. 2009, 2010) 

A relation between two quantities such 
that an increase in one quantity causes 
a decrease in the other quantity and 
decrease in one quantity causes an 
increase in the other quantity in the 
same ratio, is called inverse variation. 

If two quantities x and y vary 
inversely, 

Then ya( — ) 
x 
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y = k( — ) 
x 

xy - k. 

[2SEE0SB 

(i) Number ofworkers and number of days 

(ii) Food and men 

(iii) Volume and pressure 

(iv) Current and résistance 

(vi) Fourth Proportional: 

If four quanti lies a, b, c and d are 
linked as a : b :: c : d then d is called 
the fourth proportional. 

From above 
a _ c 
b d 
ad = bc 

d = ^ 
a 

(vii) Third Proportional 

If three quantités a, b, and c are 
relatcd as a : b :: b : c then c is called 
thc third proportional. 

From above 

ac = b 2 
b 2 

c = — 

a 

(vin) Mean Proportional: 

If three quantités a, b, and c are linked 
as a : b :: b : c then b is called mean 
proportional. 

From above 
ac = b 2 
b 2 = ±Vàc 


(ix) Continued Proportion: 

If three quantities a, b, and c are 
linked as a : b :: b : c then wc say that 
these quantities are in continued 
proportion. 

From above 
a _ b 
b c 
b 2 = ac 

i.c. in a continued proportion 

Q.2 If a : b = c : d then sliow that 
b : a = d : c (invertendo theorem) 
Ans: let a : b = c : d 
a _ c 
b d 

bc = ad Dividing by ac 
bc _ ad 
ac ~ ac 
_b __d 
a _ c 
b : a = d : c 

Q.3 If a : b = c : d then show that 
(Alternendo theorem) 

a :c = b: d 

Ans: Let a : b = c : d 
a c 
b “d 

ad = bc 
ad bc 

cd = cd D ' vldill 8 b y ctl 
a b 

c - d i 

a : c = b : d 
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Q.4 If a : b = c : d then show that 
a+b:b=c+d:d (Componendo 
theorem) 

Ans: Let a : b = c : d 
a _c 
b = d 


adding ‘I’ on both 


a c 

. + I = . +1 
b d 

sides 

a+b _ c+d 
b = d 

(a + b) : b = (c + d) : d 
Q. 5 If a : b = c : d then show that 
a : (a + b) = c : (c + d) 
(Componendo theorem) 

Ans: Let a : b = c : d 
a _c 
b = d 
_b __d 
a “ c 


(by invertcndo theorem) 


~ + 1 = "7 + I adding ‘ 1 ’ both sides 

b , d , 

- + 1 = - + l 
a c 

b+a _ d+ c 

a “ c 

a c 


b + a - c j + c (by invertendo theorem) 

a : (a + b) = c : (c + d) 

Q. 6. If a : b = c : d then show that 
a - b : b = c - d : d (Dividende 
theorem) 

Ans: Let a : b = c : d 
a c 
b "d 


b - 1 = j- 1 subtracting ‘1’ both sides 

a -b _ c- d 
b = d 

(a - b) : b = (c - d) : d 
(ii) a:a-b = c:c-d 

/ Let a : b = c : d then 


b 

b 

a 


d 

d 

c 


b , = d 
a c 

b — a d — c 


a 

a 


c 

c 


b— a d— c 
a:b-a = c : d - c 
a:a-b = c:c-d 

Q.7 If a : b = c : d then show that 

(a + b) : (a - b) = (c + d) : (c - d) 

Ans: Let a : b = c : d then 

(a + b) (c +d) ,. s ^ 

L__ !- - — - — (i) (By Componendo 

property) 

a - b c - 


And b 
property) 

dividing (i) by (ii) we gct 
a+b c+d 


(ii) (By Dividendo 


a - b 
b 

a+b 
a -b 


d 

c + d 


c - d 
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a + b : a-b = c + d : c-d 

(Componendo Dividendo Property) 

Q.8 What is K-Method?(Lahore 

Board 2008, 2009) 

Ans: Let a:b :: c : d be a Proportion, 
then 
a c 

b = d =k(sa !' ) 


^ = k and ^ = k 
a = bk, c = dk 

These équations are used to evaluate 
certain expression more easily. This 
method is called K-method. 


Exercise 3.1 


Q.l For what value of x, the ratio 
3 + x : 2 + 4x is equal to the ratio 2:3 
Sol: Given that 

3 + jc:2+4jc = 2:3 
3 + jc _ 2 
2 + 4jc "" 3 
or 9 + 3x = 4+8x 
4 + 8x = 9+3x 
8x-3* = 9-4 

5x = 5 

x = 1 

Q.2 For what value of m, the ratio 

6m+4:8m+2 is equal to the ratio 4:5 

Sol: Given that 

6m + 4: 8m + 2 = 4: 5 

6m + 4 4 

or - 

8m + 2 5 

3m + 2 4 

4m + 1 ~ 5 

By cross multiplication 
15m+10 = 16m+4 
16m+4 = 15m+10 
16m -15m =10-4 
m = 6 

0-3 If x : y = 3 : 2, then find 
2x : 3y : 4x + 3y 


Sol: Given 

x : y = 3:2 

x _ 3 

ÿ~2 


Now 

2x + 3y :4x+3y 


(Dividing by y) 



2* +3 y 
4x + 3y 


2 


+ 3 

1 

G j 


4 


+ 3 


<yj 



M 0 ) 


G) 


_ 3+3 
6+3 
6 
9 

_2 

~ 3 

So 2x+3y : 4x+3y = 2:3 

Q.4 If a : b - 3 : 4, find 5a+4b : 
6a + 9b 

Sol: Given a : b = 3 : 4 
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a _ 3 * 
b~ 4 


Now 

5a+4b : 6a + 9b 
(Dividing by b) 


5a + 46 
6a +96 



+ 4 


+ 9 



( 1 ) 


15+16 
18 + 36 
31 
"54 

so 5a + 4b : 6a + 9b = 31:54 

Q.5 The Ratio between two numbers is 
3 : 4 If 12 is added in both numbers 
then the new ratio becomes 7 : 8. Find 
the numbers. 

Sol: Since the ratio between number is 

3 : 4 Let. The numbers be 3x,4x according 
to given condition. 

3x+12 _7 
4x + 12 ~~ 8 

By cross multiplication 

28x + 84 = 24x + 96 
28x - 24x = 96-84 
4x= 12 
x = 3 

so req. numbers are 

3x = 3(3) = 9 
and 4x = 4(3) = 12 


Q.6 The ratio between two numbers is 
3:2. If 8 is subtracted from both 
numbers then the new ratio becomes 5:6. 
Find the numbers. 

Sol: Since the ratio between the 

numbers is 3:2 

So let the numbers be 3x,2x 
According to given condition 
3 jc- 8 _ 5 
2x-8 ~ 6 

By cross multiplication 
1 8x - 48 = lOx-40 
18x- 10x = -40 + 48 
8x = 8 
x — 1 

So the numbers are 
3x = 3(1) = 3 
2x = 2(1) = 2 

Q.7 Find the value of x for the 
following. 

(i) 2x : 4-x : : 2 : 3 

Sol: Given 2x : 4 -x : : 2 : 3 

As product of extremes = product 
of means 

So 2x (3) = (4 — x)(2) 

6x = 8 - 2x 
6x + 2x = 8 
8x = 8 
x = 1 

(ii) 2x - 1 : 3 : : 5x : 10 

Sol: Given 2x -1 : 3 : : 5x:10 
(2x - 1) 10 = 3(5x) 

20x -15x = 10 
5x = 10 


(iü) 


x = 2 

jc + 1 3 x 4 
~ 2 ~' 2 " 3‘ 5 
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Sol: Given cqs are 

.*■ + 1 3 x 4 

2 2 H 5 

Product of extrêmes — produel of 
means 

3(x\ 


4 ( x + 1 
so 

5 1 2 

4x + 4 x 


j 21,: 


=> 


10 2 
/ (2x + 2) 

2a + 2 


JC 

2 


_ x 

~ 5~~2 

By Cross multiplication 
5x = 4x + 4 
5x -4x = 4 
x = 4 

Q.8 Find the unknown terni in the 
following proportion. 

(i) ar-b 2 :a-h::a+b:7 

Sol: Given a 2 -b 2 : a -b :: a + b: ? 

a" ~b~ a + b 


=4> 


a~b 

(a—b)(a+b) 

a + b 


7 

a + b 
7 

a+b 

? 

=> ? _ a + b 

a + b 

so unknown term is = 1 
(ii) ? : a 2 + ab + b 2 : : a 2 - a b +b 2 : a 3 - b 3 
Sol : Given 

l'.a 1 + ab + b 2 ::a 2 - ab + b 2 : a 2 - b' 


-> 


a -ab+b 2 


a ' +ab + h 2 


-b' 


(a 2 - ab + b 2 )(a 2 + ab + b 2 ) 
(a - b)(a 1 + ab + b 2 ) 
a" — ab + b 2 

a — b 


So the unknown term is 
(ni) bx'yV’ : 2xyz 2 :: 


a 2 —ab+b 2 

a -b 

3x 2 yz : ? 


Sol: Given bx'yV’ : 2xyz 2 :: 3x 2 yz : ? 

_ ôr'yV _ 3 x 2 y z. 

2xyz 2 ? 

=> ‘/(bxW) =(3A- 2 y < -)(2jc.vr) 

6x 3 y 3 z 3 y 

So the unknown term = ' 

v 

Q.9 If we add the same number to each 
of 5,7,17 and 21 then we get proportion 
in them. Find that nurtibers. 

Sol: Let the req. number be x 

According to given condition 
5 + x:7 + x::!7 + x:2i+x 
=> (5 + x) (21 + x) = (7 +x) (17 + x) 

105+ 5x + 2!x + x 2 = 1 19 + 7x +17x + x 2 
x 2 + 26x + 1 05 = x 2 + 24x + 119 
x 2 + 26x + 105 - x 2 - 24x -119 = 0 


2x -14 = 0 


2x = 14 

x = 7 

So req. number is 7 

Q.10 Find the value of x if 17 -x : 
31 - x : : 25 -x : 47- x 
Sol: Given 17-x:31-x::25-x: 47-x 

17 — jc 25 -x 
31 - a- ~ 4 7 - v 

(17 — x) (47 - x) = (25 - x) (3 1 - x) 

799 - 1 7x - 47x + x 2 = 775. -25x -3 J x +x 2 
x 2 - 64x +799 = x 2 - 56x + 775 
x 2 - 64x + 799 - x 2 + 56x - 775 = 0 
-8x + 24 = 0 
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8x = 24 
x = 3 

So req. nuinber is 3 

Q.ll Find the value «f x if 

3 2 x+l jc — 2 

7-1 x-l" 3 ' 4 

Sol: 

Given 


3jc - 6 _ 2jc + 2 
4.t-4 ~ 3 a — 3 

(3x - 3) (3x 6) = (2x + 2) (4x - 4) 

9x 2 - 1 8x - 9x + 1 8 = 8x 2 - 8x + 8x - 8 
9x 2 - 27x + 1 8 -8x 2 + 8 = 0 
x 2 - 27x + 26 = 0 
x 2 - 26x - x + 26 = 0 
x(x - 26) -1 (x - 26) = 0 


3 2 x+l x-2 


x-l x- 1 3 


f x \f 


x — 1 


x-2 


A 


( 2 


VX-ly 


X + 1 


(x - 26) (x - 1) = 0 
x — 26 = 0 or x — 1=0 

x = 26 or x = 1 

so rcq. value of x = 1,26 


Exercise 3.2 


Q.I y oc x and y = 9 for x = 3 If x = 4 
then find y. 

Sol: As v oc x 


z = k 


(I) 


or y - kx 
Put x = 3 , y = 9 
9 = 3k 
3k = 9 
k = 3 

Put k = 3 and x = 4 in l 
y = 3(4) 
y = 12 

Q.2 y = 15 for x = 6 and y °c x, Find the 
value of y, if x = 8 
Sol: Given y <* x 

y 


=> — - k 

x 

or y = kx 
Put x = 6, y - 15 


( 1 ) 


Now put k = “ , x = 8 in 1 

y=f( 8 ) 

y = 20 

Q.3 Complète the following table if y 

« x. 


X 

2 

4 

6 



12 


y 

4 



16 

20 

28 


Sol: As y oc x 


Put 

So 

Here 


x = 2, y = 4 

4 =k 
2 

k = 2 

y =2 


15 = 6k 
6k = 1 5 


or y = 2x 

Now for x = 4, y = 2 (4) = 8 
For x = 6, y = 2 (6) = 12 
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for y = 16, 2x = 16 or x = 8 

for y = 20. 2x = 20 or x = 10 

for x = 12, y = 2(12) = 24 
for y = 28, 2x = 28 or x = 14 
Here complété table is 


X 

2 

4 

6 

8 

10 

12 

14 

y 

4 

8 

12 

16 

20 

24 

28 

Q.4 

V oc 

t and v = 

45 m/sec 

for t 

= 3s 


Find v, if t = 2s 
Sol: As v oc t 

or v = kt (1) 

Put v = 45, t = 3 


45 = k(3) 



=> k =15 

Now Put k = 15, t = 2 in 1 

V =15(2) 

V = 30 

So v = 30m / see 

Q.5 Find the value of k if a °c b 3 and 
a = 250 for b = 5 
Sol: As a<*b 3 



d) 


Put a = 250, b = 5 in (i) 
b = 5 in(l) 



250 
125 
2 = k 


= k 


or k = 2 

Q.6 If p oc q 3 and p = 128 For q = 4 
Find p if q = 5 
Sol: As p oc q 3 


=> p = kq i 



Putp=128, q = 4 in (i) 



128 


k = 2 

Putk = 2 and q = 5 in (1) 



p = 250 

Q.7 s oc t 2 and s = 80 for t = 4 Find s if 
t = 3 


Sol: As s oc t 2 

As s = kt 2 (1) 

Put s = 80, t = 4 
80 = k(4) 2 
80= 16k 
=> k = 5 

Now putk = 5 and t = 3 in(l) 

S = 5(3) 2 
= 5x9 
S =45 

Q.8 a « b 2 and a = 3.6 For b = 3 Find a 
if b = 2. 

Sol: As a oc b 1 
=> a = kb 2 



k 
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k = - 


As a = kfr 1 (U 

Puta = 3.6, and b = 3 
3.6 = k(3) 2 
3.6 = 9k 

3^6 

9 

k = 0.4 

Put k = 0.4 and b = 2 in 1 
a = (0.4)(2) 2 
= (0.4)(4) 
a= 1.6 

Q.9 v « b 3 and v = 32 for r = 2 Find v if 
r = 4 

As v oc r 3 

v = kr 


Sol 


■ = k 


(1) 


As v = kr 3 
Put v = 32, r = 2 
32 = k(2) 3 
32 = 8k 
n> Jt = 4 

Now Put k = 4 , r = 4 in 1 
v = 4(4) 3 
= 4(64) 
v = 256 

Q.10 y = 64 for x = 16 Find y for the 
foiiowing conditions if x = 8 

(i) y « x 

Sol: As y oc x 

x 

As y = kx 
Put x = 16, y = 64 
64= 16k 
=> k =4 


(1) 


Putk = 4 , x = 8 in (1) 
y =.4 (8) 
y = 32 

(ii) y ~ a/x 

Sol: As y \fx 

y = kyfx (1) 

Putx = 16, y = 64 
64 = *n/Ï6 
64 = k (4) 
k= 16 

Putk = 16, x = 8 in (1) 
y = 16>/8 
= 16(2^2) 
y = 32 V2 
(iii) y « x 2 

Sol: As y oc x 2 

y — kx 2 0) 

Put x= 16, y = 64 

64 = M16) 2 
64 = 256k 
64 


or k = 


256 


K = 


1 


Putk= 16, x = 8in(l) 

>4 (8)î 

= “(64) 

4 

v = 16 
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(iv) 

y oc 

1 

sfr 

Sol: 

As 

1 

V — — 



Sx 


=0 

. y 1 
~r =k 



Jx 


or 



Putx= 16, y = 64 

L 

\/Ï6 

k 

4 

k = 256 
Putk = 256, x = 8 in 
256 


64 = - 
64 = 


'# 
256 

2^2 
128 
V 2 

(V) y « x 3 

Soi; As y oc 

v 


>' = - 


= k 
x J 

<>r y = kx 3 

Putx = 16, y = 64 
64 = Æ(16) 3 
64 = (I6) 2 (16)£ 

64_ 

06) 2 (Î6) 

_4 

256 

I 

64 


*=- 



PuU = 6 ^’ x = 8 in (I) 

>- = z ] -(*) 3 
64 


1 


(64X8) 


64 
y - 8 

Q. 1 I y « x and y = 16 for x = 4 Find y if 
x = 6 

Sol! As y oc ç 


( 1 ) 


=> ■- = * 

a: 

or y = kx 
Put x = 4, y = 16 
16 = k(4) 

( = 4 

Putk. = 4, x = 6 in (I) 
y = 4(6) 
y = 24 

Q.12 Complété thc following table if 

°« t„_ 

- ï — îiiprizi - “Ds 

Soir As v oc / 


=> ~ = k 

t 

or v = kt 
Put v = 3, t = 2 
3 = 2k 

3 


( 1 ) 




k = 


Put in 1 

3 

v~-i 

2 

toj u — 6 , 6 — - r or t — 4 

for/ = 6, v = |(6) - 9 

for / = 8, y = |(8) -] 2 


rrn 
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for v-15, 15 =— t or r = 10 
2 


So Complété table is 


1 


V 

3 

6 

9 

12 

15 

t 

2 

4 

6 

8 

10 


Exercise 3.3 


Q.l >- oc — and y - 12 for x = 5 Find 

x 


y if x — 2 


1 


Sol: As y • 


k 

y = - 

X 


( 1 ) 


Putx = 5, y = 12 

k 

5 

fc = 60 


12 : 


Putk = 60, x = 2— = — in (1) 
2 2 

60 


= 60x- 
2 

y = 24 

Q.2 x and y Varies inversely and k = 20 
then find y if x = 5 
1 


Sol: As y ■ 


( 1 ) 


Putk = 20, x = 5 in (1) 
20 

y = 4 


1 


Q.3 y oc— and y = 12 for x = 4 Find 

x 

y if x = 6 


Sol: As y « 


1 


k 

y=- 

X 


( 1 ) 


Putx = 4, y = 12 

12 = — 

4 

=> k = 48 
Putk = 48, x = 6 in (1) 
48 


Q.4 


y = 8 

y oc — and y = 12 for x = 6 

x 


Find y if 
(i) x = 3 

Sol: As y « 


( 1 ) 


Putx = 6, y = 12 

12 = — 

6 

Jt =72 

Putk = 72, x = 3 in (1) 
72 
3 

y = 24 
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(ii) x = 4 


Q * 6 n « and n = 4 for r = 6 Find n if 


Sol: As y oc — 

x 


Put x = 6, y = 12 

12 = — 

6 

k-12 

Putk = 72,x = 4in(l) 

72 

y ~~ 4 

y = 18 

Q.5 y — and y = 4 for 

x 

Find y if x - ^ 

Sol: As y oc -1 


r = 10 

Sol: As n oc— r 

r 


Put n = 4, r - 6 

k 


36 

=* k = 144 
Putk = 144, r = 10 in 1 

144 

n 

00) 2 

_ 144 
n_ 100 
n= 1.44 


Q.7 s oc p and s = 4 for t = 2 Find s if 


Putx = — , y = 4 in (1) 

4= — E 

1 


k-= 4 x 


Sol: As $ oc - 


Put t = 2, s 4 

k 


Putk = 2, x = - in (1) 
2 


4=‘ 

4 

=> k = 16 
Putk = 16, t = 3 in (1) 
16 
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Q.8 y 00 — t and y = 8 for x = 2 

x 

Find S if t = 3 
Sol: As y oc T 


£ = 250 

Putk = 250, p = 2 in (1) 
- 250 


Put x = 2, y = 8 
„ k 


4 

k = 32 

Putk = 32, x = 4 in (1) 
32 


q 2 3 = 125 

q 3 - (5) 3 (Taking cube root) 

=> q = 5 

Q.10 a ^ — j and a- 8 for b = 3 

b 

Find a if b = 2 

„ , 1 
Sol: As « 77 

b' 


b 3 

Put a = 8, b = 3 
k 


Q.9 |)«— and p = 2 for q = 5 Find 

r 

q if p ss 2 
Sol: As p oc 

=> P = ~ f U) 

Q' 

Put p = 2, q = 5 
k 


27 

r_> Jt = 216 

Putk = 216, b = 2 in 1 
216 
(2) 3 
216 
“ 8 
a = 27 


2 = -— 

125 



Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 



Q.l Find the fourth proportional in the 
following. 

(i) 7,21,3 

Sol: Letx be the fourth proportional 

then 7:21 :: 3 : x 
=> Ix = 21x3 

7x = 63 
x = 9 

So the fourth proportional is 9 

(ii) 3 a 2 b 2 , 5 ab 3 , 9 ab 

Sol: Letx be the foürth proportional 

then 3 a 2 b 2 : 5 ab 11 :: 9 ab : x 

=> 3a 2 b 2 x = 5ab 3 x9ab 

45 a 2 b 3 
x = — — r 

3a 2 b~ 

x = 15b 

So the fourth proportional is 15b 

(iii) a 2 +ab + b 2 ,a 3 -b\a+b 

Sol: Let x be the fourth proportional 

=c> a' +ab+b 2 : a' — b 3 :: a +b : x 
=> {a 2 +ab+b 2 )x = (a 3 -b 3 )(a+b) 

(0-b)(q 2 + a/? + 6 2 )(fl+6) 

(a 2 +ab + b 2 ) 

x = (a - b) (a + b) 
x = a 2 - b 2 

(iv) / 2 - m 2 ,(l + m) 2 ,(l-m)(l 2 - Im + m 2 ) 

Sol: Letx be the fourth proportional, 
then 

So 

l 1 ~ m \ • (l+m ) 2 :: ( 2 —lm+m 2 ):x 
(/“ -m~)x~(l + m) 2 (l — m)(P — lm + m 2 ) 
(/ + »?) 2 (/ - m)(/ 2 - lm + r n ) 
d 2 -m 2 ) 


_ (l + m) 2 (l—m)(P -Im + m 2 ) 

(/ - m){l + m ) 

= (l + m)(l 2 — lm + m 2 ) 

x-P +m 3 

So fourth proportional is P +m 3 

(v) x 2 -5jc + 6,x-3,x 2 -4 

Sol: Letx be the fourth proportional, 

then 

x" — 5x + 6, x - 3, x 2 —4 : a 
=> (x 2 -5x+6)« = (x-3)(x 2 -4) 

(x-2)(x-3)a = (x - 3)(x 2 -4) 

(x-3Xx-2Xx+2) 

(jc-2)(x-3) 

a -x + 2 

So fourth proportional is x + 2 

Q.2 Find the third proportional in 
the following. 

(i) 3,12 

Sol: Letx be the third proportional, then 

3 : 12:: 12: x 
=> 3jc = (12)(12) 

3x = 144 
_ 144 
3 

x = 48 

So the third proportional is 48 

(ii) 75aV,15aV 

Sol: Letx be the third proportional, then 
75aV:15aV::15aV: x 
=> 75aVx = (15aV)(I5aV) 

_ 22 5a 14 b‘* 

75a V 
x = 3a‘ V 3 
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So the third proportional is 3a l0 b 13 

(iii) (a — 2) 2 ,a~ — a — 2 

Sol: Let x be the third proportional, then 

(a - 2) 2 : a 2 - a - 2 : a 1 - a - 2 : x 
=> (a-2) 2 x = (a 2 -a-2)(a 2 -a-2) 

(. a - 2) 2 x = ( a - 2)(a + 1)(a - 2)(a + 1) 

(a - 2)(fl + l)(a - 2)(a + 1) 

(a - 2 )(a - 2) 

=> x = (a + 1) 2 

So the third proportional is ( a + 1) 2 

(iv) x+y,* 2 -y 2 

Sol: Let x be the third proportional, then 

x+ y :x z -y 2 ::x 2 -y 2 :a 
=> (x+y)a = (x 2 -y 2 ) 2 

=> (x+y)a = (.x 2 -y 2 )(x 2 -y 2 ) 

(x + y)(x - >')(a- + y)(x - y) 
a = — 

(*+y) 

a = (A + y)(x-y ) 2 

So the third proportional is 
(x+y)(x-y) 2 

(v) 2« 2 -ab-6b 2 ,2a + 3b 

Sol: Letx be the third proportional 

then 2 a 2 - ab - 6£> 2 :2a + 3b::2a + 3b:x 
=> (2a 2 - ab- 6 b 2 )x = (2a + 3b)(2a + 3b) 

(2a + 3fr)(2a-3fr) 

(2a 2 -ab-6b 2 ) 

(2a T 3b)(2a - 3b) 

X ~ (2a + 3b)(a - 2b) 

So the third proportional is 
la -3b 

x = 

a- 2b 

Q.3 Find the mean proportional in the 
following: 


(i) 16,9 

Sol: Let m be the mean proportional 

then 16 : m :: m : 9 

=> (16)(9) = m 2 

m 2 — 144 
m = ±12 

So the mean proportional is ±12 

(ii) a 5 ,a 9 

Sol: Let m be the mean proportional 

then a 5 :m::m:9 

=> m 2 =(a 5 )(a 9 ) 

m 2 - a 14 

yjni 2 - yj(±a^Ÿ 

m =±a 7 

So the mean proportional is a 7 

(iii) (x: - 2), ( x + 3)(x‘' + x — 6) 

Sol: Let m be the mean proportional 

thenx-2 : m::m: (x+3)(x 2 + x— 6) 

=> m 2 = (jt-2)(x+3)(x 2 + x-6) 

= (x 2 +x—6)(x 2 +x—6) 
m 2 =( x 2 +x-6) 2 

Vm 2 " - y/( je 2 + x-6) 2 

m = ±(x 2 +x-6) 

x 7 y 3 

(iv) — 

y x 

Sol: Let m be the mean proportional 

jc 7 y 3 

then— r — 

y x 
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(V) 


m = ±x 3 

So the mean proportional is + x 3 
a -b arb 2 


a + b a 2 - b 2 
Sol.- Let m be the mean proportional 

thr-r> a ~b (l 2 b~ 

tnen — : m :: m : — 


a + b 


m 2 = 


a~ - b 2 

a~b 


\a+b j 
C a-b)a 2 b 2 


a 2 b 2 


a" 


m 2 = 


( a+b)(a + b)(a-b ) 

a 2 b 2 


( a + h ) 2 


or 


\jm 2 ~ 


h 


±ab 


+b 


m — ±\ 


ab 
a + b 


Sol: Since there is a continued 

proportion 

so 4 : jc :: je: 16 

=> a- 2 =64 

x = ±8 

(li) 9, m - 1, 16 

Sol; Since there is a continued 

proportion 

so 9:m-l::m-l:16 
(w — l) 2 = 9(1 6) 

(m-]f =144 
m- 1=±!2 
m = l±12 

«1 = 1 + 12 or m- 1-12 

"« = 13 or m = — 11 

(in) 3, x + 2, 27 

Sol: Since there is a continued 
proportions 

so 3: x+2:: jc+2: 27 
=> (x+2) 2 =3(27) 

(.x+2) 2 =81 


Q.4 Find the unknown in the 
following continued proportions 
0) 4, x, 16 


* + 2 = ±9 
jc = — 2 + 9 
= —2 + 9 or 

x = 7 or 


Exercise 3.5 


-2-9 

-11 


Q.l If a : b = c : d then prove that 

(i) 5a + 4b : 5a - 4b = 5c + 4d : 5c - 4d 

Sol: 

As a:b = c:d 

=> - = — 
b d 

Multiplying both sides by - 


5a _ 5c 

4b~4d 

(by componendo — dividendo theorem) 

5a + 4b_5c + 4d 

5a— 4b 5 c-4d 

or 5a + 4b : 5a - 4b = 5c + 4d : 5c - 4d 

(ii) 3a + 5b : 3c + 5d = 3a - 5b : 3c - 5d 
Sol: 


As a:b = c\d 
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b d 

3 

Multiplying both sides by ^ 

3 a __ 3c 

5b~ 5d 

(by componendo - dividend theorem) 
3a + 5b 3c + 5d 


or 


3a-5b 3c— 5d 

3a + 5b 3a-5b 


3c+5d 3c -5d 
or 3a + 5b : 3c + 5d = 3a - 5b : 3c - 5d 

c 2 +d 2 


(in) 

£ 

N) 

+ 

! 

a 2 -b 2 ' 

Sol: 



As a :b~t 


a c 

=> -- = — 
b d 

Squaring both sides 

a 2 _ c 2 
¥~d Y 


(by componendo - dividendo theorem) 
a 2 +b 2 _ c 2 +d 2 
a 2 -b 2 c 2 -d 2 

(iv) sa -Mb : sa - tb = sc + td : sc - td 
Sol: 

As a:b — c:d 


a _ c 
b d 


Multiplying both sides by 


s 


t 


sa _ sc 
tb td 

(by componendo - dividend theorem) 


sa + tb sc+td 


sa-tb sc—td 

sa + tb : sa - tb - sc + td : sc - td 
2a 2 +36 2 2a 2 ~3bl 

2c 2 +3d 2 ~ 2?~~3d 2 

Sol: 


As a:b = c:d 
a c 

=> — = — squaring 

b d 

2 2 
a c 
= 

b d 2 

Multiplying both sides by 

2al = 2e? 

3 b 2 ~3d 2 

(by componendo - dividendo theorem) 

2a 2 +3b i _ 2c 2 + 3d 2 

2a 2 -3b 2 ~ le 2 -3d z 

2a 2 +3b 2 2a 2 -3b 2 . 

~ 2 TTj 2 ~ — r~7 ( By altemendo propert) 

2 a +3d 2c —3 d 

Q.2 Prove that x : y = u : v if 

... 3x+7y 3n + 7v 

(i) = 

3x-ly 3u — lv 


c , 3x + 7y 3« + 7v 

Sol: Given -= 

3x-ly 3u-lv 

By componendo dividendo theorem 
(3x+7y)-i-(3x-7y) _ (3« + 7y) + (3n + 7y) 
(3* +7 y)- (3* - 7.y) “ (3w-7v)-(3«-7v) 
3x+7y + 3x-7y _3u + lv + 3u-lv 
3x+7y-3x+7y 3u + 7v-3u+7v 
6x _ 6 « 

Ï4ÿ _ Ï4v 
3 jc _ 3 u 
7y ~ 7v 


Multiplying both sides by 


7 

3 
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X _ u 

y v 

=> x: y -u : v 

(ü) 

mx + ny : nix — ny = mu + nv : mu — nv 
Sol: Given 

mx + ny:mx-ny = mu + nv: mu-nv 
mx + ny _mu + nv 
mx-ny mu-nv 

By Componendo - dividendo theorem 

(mx + ny) + (nvc - ny ) _ (mu + nv) h- (mu — nv) 
(mx+ny) -(mx-ny) (mu +nv)~ (mu-nv) 
mx + ny + mx—ny mu + nv+mu—nv ) 
mx + ny -mx + ny mu-nv-mu + nv 
2mx _ 2 mu 
2 ny 2nv 

2nvc ^2n _2mu : 2n 2 n 

2ny 

x _ u 
y v 

=> x: y = u:v 

(iii) ^+y + M + v _ x- y+u — v 

x+y-u-v x-y-u+v 

Sol: Given Ï1 2XLÏ1 - 

x+y-M-v x-y-u+v 

By componendo - dividendo theorem 

■r+y + n + v + jc+y-H-v _ Jt-y+n-y+jt -.y-m-v 

.ï + y+M + v— je— y+w + v x-y+u-v-x + y+u-v 
2x+2 y _ 2x—2 y 
2u + 2v 2u - 2v 
=> 2 l* + y) _ 2(x-y) 

2 (u + v) 2 (u-v) 
x+ y _ x- y 
u+v u-v 
x+y u+v 


Again by componendo - dividendo theorem 
■K + y + x— y _u + v + u — v 
jc + y — x+y u + v — u + v 
2x _ 2 u 
2 y 2v 
=> x:y-u\v 

4x+5y + 4«+5v 4jc-5y + 4n-5v 

(iv) 

4x-f5y-4w-5v 4;c-5y-4jc+5v 

Sol: Given 

4,r + 5y-F4n + 5y _ 4jc-5y + 4 m - 5v 
4x + 5y-4«-5v 4;t-5y-4n +5v 

By componendo - dividendo theorem 
_ 4.r+5y + 4n+5y + 4jc+5y-4n-5v 
4x+5y + 4u + 5v + 4;t-5y + 4n + 5v 
_ 4x-5y+4n-5v + 4x-5y-4»+5v 

Ax-5y + 4u — 5v-Ax + 5y + Au -5v 
8,t + 10y _ 8 jc- lOy 
8m + 10v 8n-10v 

4x + 5y __ 4x-5y 
4 u + 5v 4« — 5v 
4* + 5y _ 4n + 5v 
4jc-5y 4 m — 5v 

Again by componendo - dividendo theorem 
4jt+5y + 4x-5y 4u+5v + 4u-5v 

4x+5y-4jr+5y 4m + 5v-4m + 5v 
8jc _ 8m 
lOy ~ÏÔv 

Multiply by ^ 

=> x:y — u:v 

xu + yv x 2 + y 2 

(v) - = — 2" 

xu -yv x — y 

Sol : Given? 

xu + y v _ x 2 + y 2 
xu — yv x 2 — y 1 


x-y u-v 
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By componendo - dividende» theorem 
xu + yv + xu - yv _ x 2 + y 2 + x 2 - y 2 
xu + yv- xu + yv x 2 + y 2 -x 2 + y 2 

2 xu _ 2jc 2 

~2yv~~2y 2 

xu _ x 2 

7 = 7 

u x .. ... . , y 

— = — Multiplying by — 

v y x 


or 


Q.3 If p = 

p+a 


x _u 

V V 

x : y = u : v 

2ab 


a + b 

p + b 


, then find the value of 


p-a p—b 

lividendo theorem 

Sol: Given i 


using componendo- 


2ab 
a + b 


or 


P_ 

a 


2b 
a + b 


\pplying componendo-dividendo theorem 
p + a 2b + a+b 
2b-a-b 

a + 2b 


p-a 
p + a 


p-a 


b — a 
p 2a 


.( 1 ) 


Now 

b a+b 

\gain applying componendo - dividendo 
heorem 

p+b _ 2 a+a+b 


p-b 

p+b 


2a— a- 
3a + b 


p-b a-b 
Adding (1) and (2) 


(2) 


p + a p + b _a+3b 3a + b 
p-a p-b b-a a-b 
_a + 3b 3 a+b 
b-a b-a 
_ a+3b-3a-b 

b-a 

_ 2b — 2a 
b-a 

_ 2 (b-a) 

~ (b-a) 

= 2 

Q.4 If s = , then find the value 

a-b 

_ s -3a s + 3b . . 

of h , using compenendo- 

s+3a s-3b 

dividendo theorem. 

^ 6 ab 

Sol: Given s = - 

a— b 

s = 2 b 
3 a a-b 

By componendo — dividendo theorem 
s + 3a _2b+a-b _ a+b 
s— 3a 2 b— a+b 3b— a 


s-3a _ 3 b-a ^ 

s + 3a a+b 
Now for given, consider 
s _ 2a 
3b a-b 

Again by componendc»-dividendo theorem 
.v + 3b _ 2a + a-fr 
js— 3b 2a — a+b 

s + 3b _ 3 a-b ^ 

s-3b a+b 

Adding (l)and(2) 

^-3« s + 3b 3 b-a 3 a-b 

1 = 1 

s + 3a s-3b a+b a+b 
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_ 3b — a + 3a—b 

a + b 

_ 2b + 2a _ 2 (a+b) 
a+b a+b 

s -3a s+3b n 

— T" + = 2 

s + 3a s - 3b 

Qcii) 

Q.5 If x = - — - , then find the value of 

a + b 


x + 4 a x + 4b 

— — — , using componendo- 

x-4 a x —4b 

dividende theorem. 


Sol: Given jt = — -- 

a + b 

x _ 2 h 
4 a a+b 

By componendo - dividende 
theorem 

x+4a _ 2b+a + b 
x 4a 2b- a- b 
x + 4a a+3b 

x+4 a b~a ^ 

Now for given 
a _ 2a 
4 b a + b 

Again by componendo-dividendo theorem 
x+4b _ 2 a+a+b 
x-4 b 2 a-a-b 
x+4 b 3 a+b 

le -4b ~ a-b (2) 

Adding (1) and (2) 
x+4a ^ x + 4 b _ a + 3b 3 a + b 
x-4 a x~4 b b -a a-b 

_ a + 3b 3 a + b 
b-a b-a 


a + 3b—3a — b 
(b-a) 


2b -2a 
b-a 
2 (b-a) 
(b-a) 


-2 

Q.6 Solvc the following by using 
componendo - dividende property. 

(i) (a-4) 2 + (a-3) 2 _ 5 

(x~4) 2 -Cv-3) 2 4 

Sol: Applying componendo - dividendo 

theorem 

U-4) 2 +(jt-3) 2 +(jt- 4) 2 -(.r-3) 2 
(x - 4) 2 + (.t - 3) 2 - (a - 4) 2 + (x - 3) 2 
2(a-4) 2 


5 + 4 
5-4 


2 ( x - 3) 2 

( x - 4) 2 


= 9 


= (±3 y 


±3 


(a-3) 2 
(a-4) 

(a- 3) ' 

A" 4 ^ „ A— 4 

= 3 or = —3 

a-3 a-3 

3 a — 9 = a - 4 or x- 4 = -3a + 9 


3a-a = -4 + 9 or a+3a = 4+9 
2x = 5 or 4x-\3 


5 13 

x — — or x- — 
2 4 



v/a 2 +8 a 2 - yfx 2 ~+ â 2 1 

(h) — i- — = — 

yjT+Sa 2 + 4 a 2 - a 2 3 

Sol: Applying componendo - dividendo 
t heorem 

Va 2 +8a 2 -Va 2 -a 2 + VÂ 2 -8a 2 + Va 2 -<r _ 1+3 
Va 2 +8a 2 - Va 2 -a 2 -Va 2 +8« 2 - Va 2 -a 2 1-3 

2>/a 2 +8a 2 _ 4_ 

- 2 ^ 77 ? ~ “2 
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Vx 2 +8o 2 

Æ 


2 

a 


= 2 


Squaring both sides 

a 2 +8o 2 . 

— r = 4 

4a 2 -4o 2 = a 2 +8a 2 
4x 2 -x 2 =8a 2 +4a 2 
3a 2 =12 a 2 
x 2 =4 a 2 
x = ±2 a 

SoS.Sis {2a, -2a] 

(r . ( x + 5Ÿ-(x- 3ŸJ3 

(x+5Ÿ+(x~3? 14 

Sol: Applying componendo - dividendo 
theorem 

(a+5) 3 -(a-3) 3 +(a- +5) 3 +(a-3) 3 13+14 

(x+5f -(x-3) 3 -(a+ 5) 3 -(x-3) 3 ~ 13-14 


2(x + 5) 3 


-2(x-3Ÿ 
(x+5) 3 


27 

-1 


= 27 


:(3) 3 


(x-3Ÿ 

(x±5Ÿ 
(x-3Ÿ 

~?-3 

je— 3 

3x — 9 = x + 5 
3x-x=5+9 
2 a- = 14 


x = l 

So S.S = {7} 


(iv) 


yfx 2 +a 2 + 


y[x 2 +a 2 


yjx 2 +a 2 


-yfx 2 - 


= 2 


a 


So/: Applying By componendo - 
dividendo theorem 

Vx 2 + a 2 +V* 2 -q 2 + \/x 2 +« 2 -\/x 2 -« 2 _2 + l 
Vx 2 + o' ! + Vx 2 - a 2 - \/x 2 + a 2 + ■v/Â 2 - a 2 2-1 


. j 'y 

lx + a~ 


2 

>/ 


= 3 


jr +<r 




= 3 


Squaring both sides 

_2 

= 9 


jT +« 


A -O 

9a 2 -9a 2 = a 2 +o 2 
9 a 2 -a 2 =o 2 +9o 2 
8a 2 = 10a 2 

5 2 

-a 


A 2 =■ 


>/5o 


So 


S.S =<± 


Vso' 


Exercise 3.6 


Q.l If — = — (where a, b,c,d * 0), the 

b d 


(i) 

Sol: 


prove that 

5a +7 b _ 5c+ld 
5a-7fo~5c-7d 


L.H.S. = 


, , a c 
Let — - — - k 
b d 

=> a = bk 
c = dk 

5a + 7b 5(bk) + 7b b(5k+7) 


5a -7 b 5(bk)-7b b(5k-7) 
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5* +7 


5k— 7 


O) 


r jj S _ _ 5 dk + 7 d d(5k +7) 


5c -Id 5dk-ld d(5k-7) 

5k + 1 


00 


5k -1 

from (1) and (2) 
L.H.S. = R.H.S. 
3a 2 -7 b 2 3c 2 -ld 2 


3a 2 + 7b 2 3c 2 + ld 2 


Sol: 


Let — = — — k 
b d 


a = bk 
c = dk 


Then 


L.H.S. = 


3a 2 -7b 2 3b 2 k 2 —7b 2 


b 2 (3k 2 +7) 

3k 2 -7 


R.H.S.= 


d 2 (3k 2 +7) 
3k 2 -7 


(lit) 


3k 2 + 7 

From (1) and (2) 
L.H.S. = R.H.S. 

c"+d 2 cd 


a 2 +b 2 ab 


Sol: Let— = — ~k 

b d 


a = bk 
c = dk 


Now 


( 2 ) 


3a 2 +7 b 2 3b 2 k 2 +7b 2 

b 1 (3k 2 -7) 


3k 2 +7 

3c 2 -7 d 2 3d 2 k 2 -7d 2 


(D 


3c 2 + 7d 2 3d 2 k 2 + 7d 2 

d 2 (3k 2 -7) 


( 2 ) 


L.H.S. 


c 2 +d 2 


d 2 k 2 +d 2 


a 1 -b 2 


b 2 k 2 +b 2 

_d 2 (JçJ><t) 


b 2 (jè*tf) 


c 2 +d 2 d 2 


a 2 +b 2 b 2 


(D 


Now 


j^ jj g cd dkd 


ab bkb 
d 2 k d 2 


b 2 k b 2 
from (1) and (2) 


•( 2 ) 


c + d 2 cd 


a 2 +b 2 ab 


(iv) 


a +ab + b~ a 2 —ab + b 2 


c" +cd +d 2 c 2 -cd + d 2 


Sol: Let - = - = * 
b d 


a = bk 
c = dk 


So 


L.H.S. = 


a 2 +ab+b 2 b 2 k 2 +bkb+b 2 


c 2 +cd + d 2 d z k 2 +dkd+d 2 
_ b 2 <JçUdC+ï) 


d 2 ÿçUdC+ 1) 


a 2 +ab + b 2 b 2 
c 2 +cd + b 2 d 2 


(D 


Now 


R.H.S 


a 2 -ab + b 1 b 2 k 2 -bkJb+b 


c 2 - cd + d 2 d 2 k 2 -dk.d+d 2 


d 2 (k^t+ T) 
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(V) 


- d 2 

ftom 0) and (2) 

L.H.S. = R.H.S. 
a 2 -ab + b 2 _ (a -b) 2 
c 2 -cd + d 2 ~ (c- J) 2 


( 2 ) 


Soi: Let — = — -k 
b d 

=> a = bk 
c = dk 


So 

L.H.S. = 


a 2 -ab + b 2 b 2 k 2 -bk.b+b 2 


c 2 -cd -d 2 d 2 k 2 -dk.d + d 2 
_ b 2 ÿc^>dC^Ï) 


d 2 ÿç^kr+l) 


d 2 


(D 


Now 


R.H.S. = 


(a -b) 2 ( bk-b ) 


(c-df (dk-d) 2 
(a-b) 2 _b 2 


( 2 ) 


(c-d) d 2 (p^X) 

= tf_ 

~ d 2 
from (1) and (2) 

L.H.S. = R.U.S. 

(vi) (a - d) 2 - (b - c) 2 = (a + d) 2 - ( b + c ) 2 

Sol: Let — ~ — = k 
b d 

=> a = bk 
c = dk 
So 

L.H.S.= (a-d) 2 -(b-c ) 2 = (bk-d) 2 -(b—dk ) 2 


= b 2 k 2 + d 2 - 2b A -b 2 -d 2 k 2 + 2 M 
= b 2 k 2 - b 2 - d 2 k 2 + d 2 
= b 2 (Je 2 -V) - d 2 (k 2 - V) 

= (k 2 -W 2 ~d 2 ) (D 

Now 

R.H.S. = (a+d ) 2 -(b + c ) 2 -(bk + d ) 2 -(b + dkÿ 
= b 2 k 2 + d 2 +2b/k - b 2 - d 2 k 2 - 2 jrfdk 
= b 2 k 2 -b 2 -d 2 k 2 + d 2 
= b 2 (k 2 -\)-d 2 (k 2 -\) 

= (k 2 -l)(b 2 -d 2 ) (2) 

from (1 ) and (2) 


L.H.S. = R.H.S. 


(vü) 


pa + qc a 2 +c 2 


pb + qd y b 2 +d 2 


Sol: Let — = — = k 
b d 

=> a = bk 
c — dk 

Now 

LHS _ P a + d c = pbk + gdk 
pb + qd pb + qd 
k(pb + qd) 

(pb + qd) 

= k (1) 


R.H.S. = 


/ a 2 + c 2 b 2 k 2 + d 2 k 2 


lb 2 +d 2 


b 2 +d 2 


k 2 (b 2 +d 2 ) 


V ( b 2 +d 2 ) 

= k (2) 

from (1) and (2) 

L.H.S. = R.H.S. 
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(vlii) 

a+b 

-F 

c + d 

Vc 2 -, 

So/.- 

Let — 

= - = * 
r/ 


=> 

a = bk 


Now 

c = dk 


ab + b 2 


cd+d 2 


k pj <j a + b b/c T b 

c + d dk + d 
_ b(prf) 

_ b_ 

d 


0) 


Now 

R.H.S. 


la - ab+b 2 \b 2 k 2 -b 2 k+b 


le 2 -cd+d 2 \d 2 k 2 -d 2 k + d 


b\k 2 -& + 1) 
b 2 (k 2 -k + l) 


_b_ 

~ d 

from (1) and (2) 

L.H.S. = R.H.S. 


( 2 ) 


(ix) 

Sol: 

So 

L.H.S. = 


r a 3 +b 3 ^ 3 
K c 3 + d 3 j 



r .a c , 
Let - = — = k 

b d 

=> a = bk 
c = dk 




a 3 + b 3 
c 3 + d 3 




(b 3 e+b 3 Y 3 

) 


d 3 k 3 +d 3 


}i 


/ fr 3 (* 3 +i) V 

'U 3 <* 3 +oJ 

/b 3 '' 

U 

d 


0) 


Now 
R.H.S. = 


f a 2 +b 2 ^ 
c 2 +d 2 


( b 2 e+b 2 y 

d 2 k 2 +d 2 j 


f b {k’ + 1) 
{d 2 (k 2 +l)J 


k 1/ 


{ b 2 \X 


**) 

= b_ 

~ d 

from (1) and (2) 
L.H.S. = R.H.S 
1 


( 2 ) 


(x) 

(HMï- 

Sol: 

Let — = ~ = k 


b d 


3 

il 

c<3 

î\ 


O 

1! 

Gu 


usk: 


So 

L.H.S. = fLi] + fi.l)ri.l] + f!J.) 

b) U c) (m b) U <Sk J 

_ \~k k-\ 

bk dk 

_ d(\ - k) + b (k -I) +&(*-]) 

bdk ~ bdk 

bdk. 

Now 


(D 
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R.H.S. 


( a-b)(a-c ) _ (bk -b)( bk-dk) 

mmdk) 


( 2 ) 


abc 

bjk-mj b-d) 

b 2 dk? 

Jk-m-d) 

bkd 

from (1) and (2) 

L.H.S. = R.H.S. 

ace 

Q.2 lf - = — = — 

b d f 

(where a, b, c,d,e,f * 0) then prove lhat 

b 3 +d 3 + f bdf 

(0 


a 3 + c 3 + e 3 


ace 


Soi: 


, ace 
Let — = — = — = k 
b d 




/ 

a = bk 
c = dk 
e = fk 


So 

L.H.S. 

b 3 +d*+f* 


3 , 3 , 3 

Ci + c -f c 


Now 


R.H.S. 


fc 3 +d 3 + / 3 

'' b 3 k 3 +d 3 k 3 + f 3 k 3 

(fr 3 +d 3 +/ 3 ) 

k 3 (b 3 +d 3 + f 3 ) 

J_ 

~ ik 3 


bdf bdf 


ace bk.dk. fk 
= bdf 

bdfk 3 

J_ 

~ k 3 

from (1) and (2) 
L.H.S. = R.H.S. 


(D 


( 2 ) 


(ü) 

Sol: 


ace 


\3 

pa + qc + re 
K pb + qd + rf) bdf 


_ ace. 
Let — = — = — — k 
bdf 

=> a = bk 

c = dk 

e = fk 

So 

L.H.S. 


pa + qc + re 


pb + qd + rf J ^ pb + qd ' + rf 


pbk + qdk + rfk 


V 

J 


= k 3 




pb + qd+jf_ 

pb + qd + rf 


y 


= k 3 (D 

Now 

_ ace _ bk.dk. fk _ bdfk 3 

K bdf~ bdf ~'bdf 


( 2 ) 


from (1) and (2) 

L.H.S. = R.H.S. 

b 2 +d 2 +/ 2 


(iîi) 

Sol: 


= 3 &L 

ab + cd + ef V ace 


r ace 

Let -~ — = -- = k 
bdf 

=> a = bk 

c = dk 

e = fk 


So 


L.H.S. 


fr 2 +<f 2 + / 2 = tf+d 2 + f 2 

ab + cd + ef b 2 k + d 2 k + f~k 
- (b 2 +d 2 + f 2 ) 

" k(b 2 +d 2 + f 3 ) 
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~ k 

Now 

R.H.S. = 3 


( 1 ) 

fbdf ( bdfŸ ' 


f bdf 
bdfk 3 


k 3 


J 


k 


( 2 ) 


from (1) and (2) 

L.H.S. = R.H.S. 

Q.3 Ifx:/ = y:m = z:n where x, y, z, 
/, tn, n * D then prove that 


(i) 

Sol: 


jc 3 + y 3 + z 3 _ xyz 

V + m 3 + n 3 Imn 


As x:l- y :m~ z:n 

^ x y z j / x 

=> - = — = ~ = k(say) 

Imn 

so x - Ik 

y = mk 
z = nk 

So, 


L.H.S. = 


x 3 + y 3 + z 3 _ l 3 k 3 + m 3 k 3 + n 3 k 3 
l 3 + m 3 + n 3 l 3 + m 3 + n 3 

k 3 (l 3 +m 3 +n 3 ) 

(, l 3 +m 3 +n 3 ) 

= k 3 


(D 


Now 


R.H.S. = 


xyz ( lk)(mk)(nk ) K 3 lmn 


Imn Imn 


Imn 

-( 2 ) 


(ii) 

Sol: 


from (1) and (2) 

L.H.S. = R.H.S. 

* 3 , / . z 3 _ (*+y+z) 3 

j 2 + „2 + _2 /» ^2 


m 


n (l + m + n) 


y -=*=k 


As x:l = y :m = z’.n 

x 

=> — 

Imn 

so x = Ik 
y = mk 
z-nk 
Now 


L.H.S. 


/* m ~ n 

— Ik 3 + mk 3 + nk 3 

— k' (l + m + n ) 


l k m k ri k 

”75” + — ~ + — T 

Imn 


(D 


Also 


R.H.S. = 


( x + y + z) 3 ( Ik + mk + nk) 3 


( l + m + n ) (1 + m+nY 


= k 


j (l + m + n) 3 
(l + m + n) 2 


= k 3 (l + m + n) 

from (1) and (2) 
L.H.S. = R.H.S. 


( 2 ) 


(iii) 


Sol: 


l 3 m 3 n 3 


Imn 


3 3 3 

X y z xyz 


As x:l = y \ m = z'.n 
xyz 


Imn 

So x — lk 
y - mk 
Z — nk 

So 


= k 
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L.H.S. 


Z 3 m 3 n /’ m 

— r + — w — ^ + 


y 


1_ 1 l 

1 


k* + k 7 k :i 


i'k' ' m’k' n 3 k 3 


( 1 ) 


Novv 


R.H.S. = 


hnn 


hnn 


Imn 


( 2 ) 


x yz. lk.mk.nk Imnk 3 

J_ 

” k' 

from ( 1 ) and (2) 

L.H.S. = R.II.S. 

Q.4 If ü = — = -(a,b,c,q,r+t 0) then 
P H r 

prove that 

,. s a + b + c a + b — c a — b—c 

(0 


p + q + r p + q-r p-q-r 


Sol: 


Lel: 


fZ b c 


= k 


L.I1.S. 


P q r 

a = /tfc 
b = qk 
c — rk 

a + A> + r: _ /?A + r/A + rk 
p + q+r p+q+r 
k(p + q + r) 


(p + q + k) 

k 


.... (I) 


Now 


a + b-c _ pk + qk-rk 
p+q—r p+q- r 
A(p + </ -r) 

Cp + q-r) 

= k 


( 2 ) 


Now 

a -b -c _ pk-qk-rk 
p-q-r p-q-r 
_ k(p- q-r) 

(p-q-r) 

= k (3) 

from ( I ) , (2) and (3) 
a+b + c _ a + b-c _ a- b-c 
p + q + r p + q -r p-q-r 


(ü) 

Sol: 


p- q~ r 

^+7T+- 
b c 


a 

Lct 

a ~ pk 
b = qk 
c- = rk 


bc 
c 

p q r 


<i r . + LP + .M 


ca ab 


a - ^ - — - k 


L.H.S. 


^ + U r - 

a “ b* c 2 


_ 1 


-+- 


p q~ r 

yp + cfêrk 


-( 1 ) 


So 

R.H.S. 
qr | > p + pq 
bc ca ab qk.rk rk.pk pk.qk 


qr . rp , pq 

-H 1 


qr , rp pq 

- H ~ ~r 


qrk 1 rpk 2 pqk 2 

_L _L J_ 

~ k 2 + k 2 + k 2 

3 

from (1) and (2) 
L.H.S. = R.H.S. 


• ( 2 ) 
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Exercise 3.7 


Q.l Which number is added to 5,7,9 
and 12 that we get proportion in thcm. 
Sol; Let we add the number x 

Then according to givcn Condition 
5 + x:7 + x::9+x; 1 2 + x 
5 + x 9+x 
7 + jc'Ï2+* 

or (5 + x)(I2 + x) = (7 + x)(9 + x) 

60 + 5x + 12x + x 2 = 63 + 7x + 9x + x 2 
17x + 60 = J6x + 63 
17x - 16x = 63 - 60 
x = 3 

Q.2 If 2x is added to 3,5,4 and 8, thcn 
new numbers are in proportion. Find 
the value of x 

Sol: According to given Condition 

2x + 3 : 2x + 5 :: 2x + 4 : 2x + 8 
=> (2x + 3)(2x + 8) = (2x + 5)(2x + 4) 

4x 2 + 16x + 24 = 4x 2 
4 x 2 + 1 6x + 6x + 24 = 4x 2 + 8x + 10x+20 
4x 2 + 22x + 24 = 4x 2 + 1 8x + 20 
22x + 24 = 1 8x + 20 
22x - 1 8x = 20 - 24 
4x = - 4 
x = —1 

Q.3 Find the numbers if the ratio 
between them is 9 : 5 and their 
différence is 36. 

Sol: Let the numbers be x and y 

According to given condition 
x 9 
>• 5 


-> jc = 9 k 


y = 5k 
Also given 
x - y = 36 
9k - 5k = 36 
4k = 36 
k = 9 

So x = 9(9) = 8 1 
y = 5(9) = 45 

Q.4 Find the numbers if their sum is 60 
and the ratio between them is 5:7. 

Sol: Let the req. numbers be x,y 

According to given condition 

x _ 5 

7 “7 


5 7 

x - 5k 

y = 7k 
Also given 

x + y = 60 
5k + 7k = 60 
12k = 60 
k = 5 

So x = 5k = 5(5) = 25 

y =7k = 7(5) = 35 

Hence req. numbers are 25,35 

Q.5 The ratio among the angles of a 
triangle is 3 : 5 : 7. Find the measure of 
each angle. 

Sol: let the angles be x,y,z 

Herc x : y : z = 3 : 5 : 7 

* _y_ 

3 

=> x = 3k 
v = 5 k 


or 


- — — k(say) 

5 7 
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2=7* 

Also we know 

x + y + z = 1 80” 

3k + 5k + 7k - 1 80° 

15k = 180° 
k= 12 

So req. ol' angle are 

x-- 3(12) = 36° 
y = 5(1 2) = 60" 

■/ = 7(12) = 840” 

Q.6 The ratios among the skies ot a 
quadrilatéral is 3 : 6 : 5 : 8 and its 
périmètre is 462 cm. Find the îengtb o 
each side. 

Sol: Let the suies are a,b,c,d 

As given 

a:b:c:d=3:6:5:8 

£=-.= - = — = k(say) 

3 6 5 8 

so a = 3k 
b = 6k 
c = 5k 
d = 8k 

As perimeter of quadrilatéral = 462 
■r> a + b + c + d — 462 

3* + 6* + 5* + 8k = 462 
22k - 462 
h = 21 

So req. sides are 
a = 3k = 3(21) = 63 cm. 
b = 6k - 6(21) = 126 cm. 
c = 5k = 5(21)= 105 cm. 
d = 8k = 8(21) =168 cm. 

Q.7 The ratios among the angles ot a 
quadrilatéral is 2 : 3 : 6 : 7. Kind the 
measure of each angle. 

Sol: Let the angle be a,b,c,d 


As given a:b:c:d — 2:3:6: 7 

« = *=£=5U*(.«oO 

2 3 6 7 

a = 2k 
b = 3k 
e = 6k 
d = 7k 

As we known 

a + b + c + d = 360” 

2k + 3k + 6k + 7k = 360” 

18k = 360° 
k = 20" 

So req. angles arc 
a = 2k = 2(20) = 40° 
b = 3k =3(20) = 60° 
c = 6k = 6(20)= 120” 
d = 7k = 7(20) = 140° 

Q.8 Shadow of a 40m high pôle is 60m 
long. Find the height of a person sf its 
shadow is 9m. 

Sol: Let the height of person = xn» 

As we hâve 

40 : 60 :: x : 9 
360 = 60x 
360 

X " ~60 
x = 6 

So height of person = 6m 

Q.9 The ratios hetween the income and 
expenses ot Gulzaib and Shahzaih arc 
4 * 5 and 2 : 3 respectively. ïf monthiy 
sa'ving of each te Rs. 2500 then find the 
monthiy income and expenses of each. 
Sol: Let x and y dénoté monthiy income 

of Shahzaih and Gulzaib 

According to First condition 

x:y = 4:5 
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As given 
x _4 
7 "5 


x 

4 


y 

5 


=k 


x = 4k, y = 5k 
Aceording to 2” d condition 
x - 2500 : y - 2500 = 2:3 
x-250 0 _ 2 
y- 2500 ~~ 3 


Put x = 4k, y = 5k 
4k - 2500 _ 2 
5k -2500 ~ 3 
3 (4k - 2500) = 2(5k - 2500) 
12k -7500= 10k -5000 
12k- I9k= 7500-5000 
2k = 2500 
2500 

k =~ 2 = 1250 

Gulzaib’s incorae = x = 4k 
= 4(1250) 

= 5000 R S . 

Shahzaib’s incorae = x = 5k 


= 5(1250) 

= 6250 Rs. 

Gulzaib’s expenses = Incorae - Saving 
= 5000 - 2500 
= 2500 Rs. 

Shahzaib’s expenses = incorae - Saving 
= 6250 - 2500 
= 3750 Rs. 

Q.l 1 The ratio between two iiumbers is 
8 : 5. If 2 is added to each number then 
the new ratio becomes 4 : 3. Find the 
nuinbcrs. 

Sol: Lct the numbers be x . v 
As given 


x _ 8 

ÿ~5 


x = 8k~ 
or 

y = 5k 
Also given 
x + 12 4 

y + 12 ~ 3 
Put x = 8k, y = 5k 

3x + 36 = 4y + 48 
8k + 12 _ 4 
5k + 12 3 

3(8k +12) = 4(5k+I2) 
24k+36 = 20k + 48 
24k-20k = 48-36 
4k = 12 



required numbers are, x = 8k 
= 8(3) = 24 
and y = 5k 

= 5(3) =15 

Q.12 The ratio between two numbers is 
4:5. If 11 is subtracted from eaeh 
number then new ratio becomes 13:19. 
Find numbers. 

Sol: Let required numbers are x and y 

Aceording to first condition 
x : y = 4 : 5 
x _ 4 
7 ~5 


:=> x = 4k, y = 5k 
Aceording to 2 nd condition 
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X- 11: y- 11 = 13:19 
x— 11 _ 13 
y— 11 19 
4fc-n _ 13 
5*-ll ~~ 19 

19(4k- 11)= 13(5k- 11) 
76k -209 = 65k- 143 
76k -65k = 209-143 


11k = 66 
=> k = 6 

Required numbers 
x = 4k 

x = 4(6) = 24 
and y = 5k 
= 5(6) = 30 


EXAMPLES 


[22^2535 The length and width of a 
rectangle is 100cm and 80cm respcctively 
Find the ratio of lengih to the width. 


Solution: 


Length of the rectangle _ 100 cm 
Width of the rectangle 80 cm 

_ 4x5x5 
4x4x5 
4x5x5 
4x4x5 
_ 5 
~ 4 


Solution: 


let 


2 + x 
je + 12 


— . Then 
3 


3(2 + x) = 2(x + 12) 
or 6 + 3x = 2x + 24 
or 3x - 2x = 2x + 24 
or x = 1 8 


Example 3: 


ïf x 
3x + 2y : 2x + 4y 

Here x : y = 4 : 5 


Solution: 


y = 4 : 5 , then find 



the required ratio is 5 : 4 


Note: 


1 . The value of a ratio does not change if 
its numerator and denominator are both 
multiplied or divided by the same numbers. 

2. The order of the éléments of a ratio is 
important i.e. a:h and h:a are not 
équivalent gencrally. 

3. A ratio has no unit. 

[^033^0 F°i' what value of x the 
ratio 2 + x : x + 12 and the ratio 2 : 3 
equal. 


Now 


3x + 2y : 2x + 4y = 


3 

' 

4* 2j 

(y) 

i 

3x+2y _ 

[y) 



1 

2x + 4y 

' X > 

1 + 4' 

V 





<y* 



G' 


U 


+ 2 


1 

x 

O'. 


+ 2 


2 

12 


G' 


+ 4 


+ 2 


G' 


+ 4 


8 


+ 2 


12 + 10 
5 

8 + 20 
5 


22 

_ 5 _ 

28 


f \ x = 4) 

Cy 5 y 
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Thus 3x + 2y : 2y + 4y = 1 1 : 14 

The ratio of two numbers is 
2 : 3 If 8 is added to both the numbers, 
then the new ratio bccomes 4 : 5 FincI 
the numbers. 

DISSES Since ratio of two numbers is 
2 : 3 

Let the number be 2x and 3x. 

Tltcn according to the given condition, 
2x+8 _ 4 
3x4-8 “ 5 

or 5(2x 4- 8) = 4(3x 4- 8) 

(By cross multiplication) 
or 1 0x 4- 40 = 1 2x 4- 32 
or I Ox - 1 2x = 32 - 40 
or -2x = -8 
or x = 4 
.\2x = 2(4) = 8 
and3x = 3(4) = 12 

Thus the required numbers are 8 and 12. 

Find the value of x if 
5 : 2x : : 3 : 2x-4 
ESBffiffl 5 : 2x : : 3 : 2x - 4 

=> 5(2x - 4) = 3(2x) (Product of 
extremes = Product of means 
• or 1 Ox - 20 = 6x 
or 1 Ox - 6x = 20 
or 4x = 20 
or x = 5 

ïf we subtract the same 
number Iront each of 12, 14, 20 and 30, 
then we get a proportion in them. Find that 
number. 

PWtftKfflM Let x be the required number 
According to the given condition. 
12 -x : 14 -x : : 20 - x : 30 - x 
We know that, in a proportion 


Product of the means = Product 
of the extremes 

/. (14 - x) (20 - x) = ( 1 2 - x) (30 - x) 
or 280-34x + x 2 = 360 - 42x + x 2 
or -34x 4- 42x = 360 - 280 

or 8x = 80 

or x = 10 

Thus, 1 0 is the required number. 
[0222233 x an ^ y var y directly and 
y = 4 for x = 1 2 If x = 1 8 , then find y 
As x and y vary directly so. 


Solution; 




(i) 


Putting the value of y = 4 and x — 1 2 
in the équation (i), we hâve 


— = k 
12 


or 


k = 


New by putting k = — and x = 18 in the 
équation (i), we gel 

_y_ = }_ 

18 _ 3 
or y = 6 

[22E23Ï ° an(i n vary directly, 

and, a = 27 when b = 2 

Find the value of h when a = 8, 

Since a and b J vary directly, 


so 


a «•. b 


kb 3 


(i) 


~ k 
b’ 


Putting tbc given value of a and b in 
the équation we hâve 

27 = k(2) 3 
or 27 = 8k 
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27 i, 

or — = k 

8 


27 


Pulting k = and a 

O 

quation (i), we get 

a - — b 

8 

8 Æ’ 

8 

64 

or — “ b 
27 


= 8 in the 


or /?’ = 


r £\ 

\ 3 . 


, 4 

or b — — 
3 


Example 9: 


3168 


A = 


cm 2 and r = 12cm and A ~ r 2 


If A = , then lïnd r. 

7 


Solution: 


Since A r 2 Then 
A = kr 2 (j) 

Now putting r = 12cm and 

4 _ 3168 e q ua tj on (i), we get 

7 


or 


or 


or 


3168 

7 

3168 

7 

k = 
k = 


- *(1 2) 2 

= 144* 

3168 

7x144 

22 

7 


22 1408 2 • 

putting * = — an< l ^ = - cm m 


* 4 ^ -~r 2 (putting the value of 
7 7 

a and /c) 

or 1408 = 22r 2 

or 64 = r 2 
or r = ±8 

Since radius is always a positive 
quantity. 

r = 8 

t^Lil.lliyra v - h 3 and v = 40 when 
h - 2. If v = 320, then find h. 

Since v h 3 

v = kh 3 (0 

Now putting the value of v and h in 
équation (i), we hâve 
40 = k(2) ' 
or 8k = 40 
or k = 5 

Now putting k = 5 and v = 320 in 
équation (i), we hâve 
320 = 5h 3 

«°=h> 

5 

or h 3 = 64 
or h = 4 

Thus h = 4 for v = 320 
Qgjjjggu X and y vary inversely and 
y = 12 for x = 5 Find y, if x = 15 

As x and v vary inversely, so 
1 k 


équation (i), we get 


Solution: 


i _ *>• 

wehave y « — y- - 

x x 

vx = k (0 

or 12(5) = k (by substituting values) 

or k = 60 

Now putting x = 1 5 and k = 60 in 
the équation (i), we hâve 
y(15) = 60 

y = 4 
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— and y = 9 for x = 2 . Find y 


for x = 4 


Solution; 


Given that y « — 

x 2 

k 

or yx = k (i) 

putling the given values of x and y 
in équation (i), wc hâve 

9(2) 2 = k 
k = 9(4) = 36 

putting k = 36 and x = 4 in the 
équation (i), wc hâve 

y(4) 2 = 36 
or 16y = 36 
9 

v — — 

' 4 

Find the fourth proportional 
and m - n 

m" - n \m : : m - n : x 
or x(m 2 - n 2 ) = m(m -n) 
or x(m - n)(m + n) = m(m -n) 


1 Example 13:1 

of m 2 - n 

, m 

m 2 



or x = 


(m + n) (jp^n) 


m 


m + n 


the fourth proportional is 


m 


m + n 

Find the third proportional 
of a 2 + b 2 and a 4 - b 4 

Let x be the third proportional. 

Then 


Example 14: 


Solution: 


a + b 2 : a 4 - h 4 : : a 4 - b 4 : x 


_ (a 1 — b 4 )(a 4 — b 4 ) 

° r (a 2 + b 2 ) 

(a 2 +h 2 ) 

or x = (a 2 - b 2 ) (a 4 - b 4 ) 

or x = (a 1 - b 2 ) (a 2 - b 2 )(a 2 +b 2 ) 

^ ^ ^ + ^ 

Find the mean proportional 
of x 4 y 4 and z 2 . 

Let m be the mean proportional. 


Solution: 


Then 


4 4 2 

A' y : m ; ; m : z 

2 4 4 ^ 

or m - x y z~ 


or m - ± \jx 4 y' 1 


m 




Example 16 : 


Solution: 


If 16, a and 4 are in 
con tin ued proportion, then find a 

Sinee there is a continued 

proportion 

16 : a : : a : A 
or a 2 = 64 
a = ± 8 

ïf - x ■' 3y - 1 : 2 m : n + 1, 
then ■?>•- 1 : 2x = n + I : 2m 
EflflïïTWW Let 2x : 3 y - I = 2m : n + l 
Then 

2x 2m 
n + 1 


3.V-! 

or (2x)(n + J) = (2m)(3y - 1) 
or (2m)(3y- 1) = (2x)(n+ I) 

P*fi) (3y — 1 ) p^){n + 1) 

prf*{2x) (2m)jXf 

3y — 1 n + \ 


or 


or 


2x 2m 

or 3y - ] : 2x = n + l : 2m 
Thercfore, if 2x : 3y - 1 = 2m : n + 1 , 
then 3y - 1 : 2x = n + I : 2m 








Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


Example 18:1 

then 

3m 

Solution: 

| Lel 


If 3m : 2n = x - I : y + / 


Then 

3m _ x — 1 
2 n y + 1 

or (3m )(y+ / ) = ( 2n)(x- 1 ) 

(3m)(v + l) ( 2n)(x-\ ) 


or 


(a- 1)(> + 0 (x- lX.y + 1) 

f dividing by (x - l)(y + 1) J 
3m 2 n 


or 




x-[ y + 1 

or 3m : x - / : 2n : y + / 

Therefore, if 3m : 2n - x 
thon 3x : x - 1 -2n : y + I 

Therefore, if a : b = c : d , thcn a : a 
+ b = c : c + d 

If m : n + 1 = x - 1 : y 
then: m + n + 1: n + 1 — x + y - J : y 
Lct m : n + 1 — x + y - 1 : y 
m _ x — 1 
n + i y 

fit Y — 1 

or — - + 1 = : 1- 1 (adding 1 on both 

n + 1 y 

the si des) 

m + n + 1 


or 


or 


rt + 1 

m + n + 1 


x— 1 + y 

y 

x+ v — 1 


n + 1 y 

or m+n+l :n+I —x+y-l:y 

If 3m : 2n = 2x + 1 : 2y - 
I , then 3m - 2n : 2n = 2x - 2y + 2 : 2y - / 
Lel 3m : 2n = 2x + 1 : 2y - J . 

Then 

3m _ 2.V + I 
2 n ~ 2v-l 


or 


3m 

2/7 


2x+±_ ] 
2 y - 1 


(subtracting l from both the sidcs) 


or 


or 


or 


3 m - 2 n 

2x + \ — 2 y + 1 

2 n 

2y-1 

3 m - 2/7 

_ 2x - 2y + 2 

2/7 

2 y - 1 

3m - 2/7 

_ 2x -2y + 2 

2/7 

2 y — 1 


I 


or 3m - 2n : 2n = 2x - 2y + 2 : 2y - / 
Thcrelore, If 3m : 2n -■ 2x + 1 : 2 y - 
then 3m - 2n : 2n = 2x - 2y + 2 : 2y - l 
laTtrïfflPCTS If a : b = c : d , then 
prove that 4a+5b : 4a-5b = 4c+5d : 4c-5d 


Solution: 


Lct 


or 


or 


a : b = c : d 
a _ c 
b d 
4 a _ 4 c 
~5b ~ 5 d 


(multiplying both the sides 


with — ) 
5 


or 


4 a + 5 b 4c + 5 d 


(by 


4a -5b 4c -5d 
componendo - divrdcndo thcroem) 
or 4a + 5b : 4a - 5b = 4c + 5d : 4c - 5d. 
l'herefore, 4a + 5b : 4a - 5b = 4c + 5b 
4c - 5d if a : b - c : d 

2a + 3b 2 c + 5d 


If 


that 


2 a — 3 b 2c — 3 d 

a : b = c : d 


then prove 


Solution: 


Let 


2a + 3/? _ 2c + ?>d 
2a — 3 b 2c — 3 d 
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. (2 a H- 3b) F (2a - 3 b) _ (2c F 3 d) -h (2c - 3 d) 

(2 ci F 3/;) — (2a - 3 b) (2c - 3 d) - (2c - 3 d) 

by componendo- dividcnd 

2a F 3 b + 2a — 3b 2c -F 3 d F 2c — 3 d 

2a + 3b-2a-3b ~2c-3d-2c-3d 

4a 4c 
or — = — 

6 b 6 d 

4 a 6 4 c 6 6 

X = — x Multiplying both sides by 
6b 4 6d 4 4 

a c 
or — = — 
b d 

or a : h = c : d 


Example 23: 


If m = 


4ab 


a + b 

m + 2 a m + 2 b 


m — 2 a m — 2 b 

dividende) property 


Solution: 


, then find lhe value of 
by using componcndo- 


, 4 ab 

Let m = 

ci b 


(i) 


m 


la 


2b 
a + b 


or 


m + 2a 2 b + a + b 


m ~ 2a 2b -(a+b) 

componendo-dividcndo theorem) 
m + 2 a 2b + a + b 


(by 


or 


m 


or 


■ 2 a b — a 

Again from équation (i), we get 
m _ 2b 
2b a+b 

or m + 2b _ 2b + (a + b ) 
m - 2b 2 a-(b + a) 

(Compon endo-d i vi dendo theore ni) 

m + 2a _ 3 a + b 

nT T (iii) 

m.-2a a- b 


(ü) 


From équation (ii) and (iii), we get 
m + 2 a _ m + 2a _ a + 3b 3 a + b 
m -2a m-2a b-a a~b 
_ -a -3b 3a + b 
a- b a— b 

_ —a -3b -3a— b 
a— b 
—4a - 4b 


a -b 
-4 (a + b) 

a- b 


Example 24: 


vSoIve the following équation by using 
componendo-dividendo property 
( x + 7 ) 2 +( jc ~ 5) 2 _ 5 
’ ~ 4 

dividendo 


(x + 7) 2 — ( x — 5) 2 
fCgnfTTrrïTîTl By componendo 
theorem, we bave 
(x+JŸ+(x- 5) 2 + ( je + 7) 2 + (x - 5) 2 
(x +1) 2 +( x -5) 2 -(x+1) 2 + (x - 5) 2 
2(x + 7) 2 _ 9 
_ 1 


5 = 4 
5-4 


or 


or 


or 


2(x - 5) 2 
x + 7 n2 


jc— 5 
jc + 7 


= (± 3) 2 


jc -5 
x + 7 
jc — 5 


= ±3 


= 3 


or 


x + 7 


-3 


=> x+7 — 3(x - 5) or x + 7 = -3 (x - 5) 
=> x + 7 = 3x - 15 orx + 7 = -3x - 15 
=> 7 + 15 = 3x -x or x + 3x = 15 - 7 
=>22 = 2x or 4x =8 

=> x =11 or x =2 

Thcreforc, solution sel = { 2, 1 1 } 
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lf - = — , then prove that 
b d 

hc+4bd _ 3 a + 4b 2 
hac - 4bd 3a 2 -4b 1 


i Solution: 


Let — = — = k . Then a = bk and 
b d 

c = dk 
Consider 

3ac + 4bd _ 3 {bk){dk) + 4 bd 
3ac - 4 bd ~ 3 {bk)(dk) - 4 bd 
( putting a = bk and c = dk ) 

_ 

bd{3k^4) 

Now consider 

3 a 2 + 4 b 2 _ 3 (bk) 2 +4b : 

3a 2 — 4b~ 3(bk)~ - 4b" 

(putting a — bk and c - dk) 

3/A 2 +4 fr 2 
“ 3b 2 k 2 -4b 1 
_ b 2 (}k><4) 

~ b 2 ^k^4) 

3a ? +4b 2 = 3k 1 +4 ^ 

3a 2 — 4b 2 3k'— 4 

From équations (i) and (ii), we hâve 

3 ac + 4 bd _ 3a' + 4 b^ 

3ac - 4bd 3a 2 - 4 b 2 

rorTrnTmny^ 

If — = — = ~~ , then prove that 
a b c 

x 3 + .y 3 + z 3 _ xyz 

a 1 + /?' +(•' abc 


Solution; 


£ = £ = - = *. Then 
fl b c 


— = k => A' = ak 

a 


Similarly, y = M: and z - ck 
Consider 

x 3 + y 3 + z 3 _ (_akŸ +(bkŸ + (ckŸ 
a } + b 3 + c’ 


a 3 + fc 3 +c 3 


(Putting the value of a: ,y and z) 

_ fcV+fr :> +c 3 ) 

fl 3 +(/ + fl 3 

. f + > ,3 ± z i = e (o 

a 3 + b 3 + c 3 
Now consider 

Ayz _ (ak)x(bk)x(ck)_ ^p ul ^ n „ the va j ue 

abc abc 

of a, y and z) 

__ abck ’ 

abc 


abc 


(ü) 


-rom équations (i) and (ii), we hâve 

x 3 + y 3 + z 3 _ xyz ^ _ £ 

fl 3 +/; 3 +c 3 abc a b c 


Example 27: 


If — = — = — , then prove that 
v 


x 


T 3 3 'N 

u v + w x + y" z 

i ~7 *> * 2 2 , 2 ~ 

^ w v + w x + y z J 


3 


MW'V 


vxz 


Solution: 


Lel 




then 


— = A h => v/c 
v 

vv = x/c and y = zk 
Putting thèse values in both the sides 
of the given équation (i), we hâve 
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L.H.S 


_ u v -f H/'x + y* z 

2 > ■> ^ T 

\u v +yv x + y~z 


_f kVv + kW+kVz V 
UVV+J k 2 x 2 x 2 +k 2 z 2 ? , 


k(c- a) 


k V+je 4 +;; 4 ) 

kHv'+x'+z 4 ) 


R. H. S 



uwy /kv.kx.kz 


k vxz 


k =k 


Thus L.H.R = R.H.S 


” then prove lhat 

abc 

x-y _ y-?. _ z -c 
~ c c — a 

T X V Z 

Let — = y = — = k. Thcn 

a b c 

x = ak, y = bk and z = e/c 
Consider 
x-y ak—bk 

T - — (Putting Values) 

a- b a -b 

k(a-b) 


x-y 

or — 


y - z bk — ck 


Now consider -- 


y- z k(b-c) 
or — } - = k 

b -c b- c 

and-"— = iv *« 
c—a c—a 


From équations (i), (ii) and (iii) we hâve 
x ~ y _ y ~ z _ z_-x x __ y _ z 

a — b b — c c — a’ a h r 


a-b h-c c — a abc 

The sum of two numbers is 
144. The ratio between them is 5 : 7 Find 
the numbers. 

Suppose that the numbers are 

x and y. 

According to given condition, we hâve 

x + y= 144 (i) 

and x : y = 5 : 7 

x 5 
or ~ 

y 7 

Let- = -=4 Then 
y 7 

x = 5k , y = 7k 

Putting the value of x and y in 
équation (i), we get 
5 k + 1k = 144 
or 124 = 144 
or k - 12 

Therefore, x = 5k = 5(1 2) = 60 
And y = 74 = 7(1 2) = 84 
Thus, the required numbers arc 60 
and 84. 

The ratio among the sides 
of a triangle are 3, 4 and 5 Its perimeier 
is 156m. F ind the length of each side. 
vTiirïïir^Tl Since the lengths of the sides of 
the triangle are in the ratio 3:4:5 

Let 3 k, 4k and 5k be lengths of the 
sides of the triangle, 
therefofe, 3k + 4k + 5k= 156 
or 124=156 
or 4=33 
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Therefore, lengths of sides are as 
follows: 

Length of onc si de = 3 k = 3(13) = 39 m 
Length of second si de = 4 k = 4(13)=52 m 
Length of third side = 5 k- 5(13) = 65 m 

Required sides ofthe triangle are 39m, 

52 m and 65m 

lUgggB The ratios between two 
numbers is 5 : 6 If 4 is addcd to each ot 
them, the new ratios becomes 7 : 8. 
g ffffiffliffl Let the numbers be .x and y 
According to the given condition, we hâve 
x : y =5:6 
or x : 5 -y: 6 


or x = 5k,y = 6k 

Now jc + 4 : y + 4 = 7 : 8 

(according to second condition) 

x + 4 7 

or = — 

y + 4 8 

Putting the value of x and y 
équation (i), we hâve 
5* +4 _ 7 
6fc + 4 _ 8 

or 8(5* + 4) = 7(6* + 4) 
or 50* + 32 = 42k + 28 


(i) 

in 


or -2k = -4 
or k-2 

the first number = x = 5k = 5(2) = 10 


and the second number = y =6k= 6(2) - 1 2 
the required numbers are 1 0 and 1 2 


Invertendo Theorè 


If a : b = c : d, then b : a = cl : c 
,et a : b = c : d Then 
a _ c 
b d 

or ad = cd 
or bc = ad 


or 


pé _ pé 


( dïviding by ac ) 


b d 

or — = — 

a c 


or b : a = d : c 

Therefore* if a : b = c : d , then 
b : a = d : c 


Âlternendo Theorem 


If a : b = c : d , then a : c = b : d 
Let a : b = c : d then 


b d 
or ad = cd 

or füft = — ( dividing by cd ) 

cd cd 


or 


a 


c d 

or a : c-c : d , then a : c = b : d 
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1&15.IIE1IMB 

Q. 1. Four ansvvers of each item are given from vvhich only onc is true. Tick the 
correct answer. 


1. A relation bctween two quantities of 

tbe same kind and having the same 
units is cal lcd . 

00 ratio (b) proportion 

(c) direct variation 

(d) inverse variation. 

2. The ratio between two quantities a and 
b is denoted as. 

(a) b : a (b) a : b 

00 ~ (d) Noue of these 

3- The of the éléments of ratio 

is important. 

(a) order (b) unit 

(c) kind (d) Noneof these 

4. The length and width of a rectangle is 
100 cm and 80cm respectivcly the 
ratio between the two quantities are 


(a) 5 : 4 (b) 3 : 4 

(c) 5 : 3 (d) 3 : 5 

5. Il (2 + x) : (x +12) and ratio 2 : 3 are 

equal then x = . 

(a) 16 (b) 18 

(c) 19 (d) 15 

6. The statement o( equal ity between two 
ratios a : b and c : d is called a 
for four quantities. 

(a) ratio (b) proportion 

(c) direct variation 

(d) inverse variation 

7. Il 5 : 2x :: 3 : (2x - 4) then x - 


(a) 6 (b) 4 

(c) 5 (d) 2 

8. If (2.x - 1) : 3 :: 5x : 10 then x = 


(a) 2 


(c) 6 _ (d) 5 

9. If (a" -b') : (a - b) :: (a + b) : ? then 
? — 


(a) 2 

(b) 1 

(c) 3 

(d) a - b 

10. If a: b = 3 : 

4 then 5a + 4b : 6a + 9b 

(a) 3 1 : 54 

(b) 3 1 : 55 

(c) 31 : 56 

(d) 3 1 : 57 

1 1. Variation are of types. 

(a) 2 

(b) 3 

(c) 4 

(d) 6 

12. If a and b " 

vary directly, a = 27 

vvhen b =2, if 

a =8 then b - 

? 

<l0 3 

< 

(c) 3 

(d) 4 

13. If v oc jy’ and v = 40 when h =2. if 

v=320 then h 

- 

(a) 4 

(b) 3 

(c) 5 

(d) 7 

14. x and y v aries 

invcrsely and v = 12 for 

x = 5 i f x = 15 (hen v = 

(a) 3 

(b) 4 

(c)2 

1.5. 1 fs ^ t: then. 

(d) I 

(a) s - kt 

(b) st - k 

(c) St = I 

(d) s = t 

16. If p 2 oc -y (hen. 

( , 2 k 

(a) P =- 

(b) p 2 = ^! 

(c) p 2 = kq 

(d) p 2 = kq 5 

17. If 5 : 8 = 5 : x 

then x is 

(a) 5 

(b) 25 

(c) 40 

(d)8 


(b) 4 
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18. If - =- = k then 


(a) a 
(c) a 


: ck 
:C 2 k 


(b) 

m 


a = bk 2 
a = b 2 k 


- a b 

19. It - =-then. 
b c 


(a) b =ac 

2 


(b) c = ab 

(c) a = bc (d) b 2 = ac 2 

20. The fourth proportional of 3a"b“, 

5ab 2 and 9ab is ♦ 

(a) 15ab (b) 15b 

( C ) 1 5a (d) None of thèse 

21. The third proportional of (a - 2)“, 

(a 2 - a - 2) is • 

(a) (a+1) 2 (b) (a - 1)' 

(c) a+1 (d) a - 1 

22. The mean proportional of (x - 2) 

(x + 3) (x 2 + x -6 ) is _ . 

(a) x + 2 (b) x 2 + x - 6 

(c) x + 3 (d) None of these 

23. The third proportional of a“ and b is. 

(a) ab (b) ^ 

2 U 2 

(c) h (d) ? 

b a 

24. If a:b=c:d then altemendo property is 


(a) 


(c) 


(b) 


c 

d 


a + b _ c + d ' ^ a — b c_ 

b ~ d v d d 


d 


25. If - = - then invertendo property is: 
b d 

a _ c_ 
b ' d 

/7 c tï b c d 

= (b) 

a + b c + d b u 

a b 
(c) — = — 
c d 


(d) ~ = - 

a d 


26. Example of direct variation in our 
daily life is: 

(a) vvork and days 

(b) Nuniber of workers and number oi 
days 

(c) Food and men 

(d) Volume and Pressure. 

27. Example of inverse variation in our 
daily life is: 

(a) Current and résistance 

(b) Température and volume 

(c) Weight and mass of the body 

(d) Circumference and radius 


Answers 


h 

a 

2. 

b 

3. 

a 

4. 

a 

5. 1 

b 

6. 1 

b 

7. 

C 

8. 

a 

9. 

b 

10. 

a 

11. 

a 

12. 

b 

13. 

a 

14. 

b 

15. 

a 

16. 

b 

17. 

d 

18. 

a 

19. 

_d _ 

20. 

b 

21. 

a 

22. 

b 

23. 

d 

24.” 

a 

25. 

d 

26. 

a 

27. 

a 




